Identification of an altered elongation factor in temperature-sensitive mutant ts 7'-14 of Saccharomyces cerevisiae.
Postpolysomal extracts from wild-type (wt A364A) and temperature-sensitive (ts 7'-14) yeast cells were preincubated for short periods of time at the nonpermissive temperature (37-41 degrees C) prior to incubations for protein synthesis at 20 degrees C. Whereas wt A364A extracts were relatively unaffected by preincubation at the elevated temperature, mutant extracts lost their ability to translate exogenous natural mRNA and poly(U). Phe-tRNA synthetase and ribosomes from ts 7'-14 cells were not inactivated by preincubation at 37-41 degrees C, but a cytosolic component required for chain elongation, as measured by poly(U) translation, was extensively inactivated. The three elongation factors (EF-1, EF-2, and EF-3) required for chain elongation in yeast were resolved chromatographically. Only one factor, EF-3, was able to restore the poly(U)-translational activity of mutant extracts inactivated at the elevated temperature. Heat-inactivated yeast cytosols, which did not support protein synthesis with yeast ribosomes, were perfectly able to translate poly(U) with rat liver ribosomes, which require only EF-1 and EF-2. These and other experiments indicated that the genetically altered component in 7'-14 mutant cells is EF-3.